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Abstract

A main issue of high intensity proton accelerators is to reduce residual activation. J-PARC main ring has beam
collimators in its first straight section in order to localize beam losses at the collimators. The collimator jaws capture
beam halos and scatter protons at the jaw edges simultaneously. The scattered protons are to be captured by the collimators
ideally. However, the inseparable functions of capturing and scattering make it difficult to optimize whole collimator
settings, and many scattered protons have momentum losses exceeding the momentum aperture of the main ring. Thin
tungsten plates are tentatively installed as scatterers to separate scattering function from the collimator jaws and to reduce
momentum losses of the scattered protons. The test scatterers have shown better beam loss localization, and the results

match with beam simulations.
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Figure 1: Collimator configuration of J-PARC MR.
Boxes stand for injection kickers (gray), quadrupoles
(yellow), steering magnets (blue), collimator jaws &
capacitors (red/pink), and a scatterer system (green).
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Figure 2: Momentum shifts of scattered particles at
test-scatterer vertical plate (red line), and COL-B
vertical jaw (blue line).
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Figure 3: Scattered angles of scattered particles at test-
scatterer vertical plate (red line) and COL-B vertical
jaw (blue line).

Figure 4: New scatterer test device. Three red squares
show W-plates.
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Figure 5: Beam intensities for scatterer-catcher beam
tests with DCCT measurement. Black line is for
“Condition (1): fully opened Scatterer and
Collimators.” Blue line is for “Condition (2): fully
opened Scatterer, ColB-Vertical-up jaw 60n mm mrad,
Col3-Vertical-down jaw 75t mm mrad.” Red line is
for “Condition (3): Scatterer-Vertical-up 60 mm
mrad, ColB-Vertical-up jaw 60r mm mrad, Col3-
Vertical-down jaw 751 mm mrad.”
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Figure 6: Phase diagram of Beam halo, Scatterer plate,
Collimator Jaws in normalized phase space of Y-PY
for scatterer-catcher beam tests. Other collimators
(Col-A, Col-C, Col-D) are fully opened

-90 .



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

200000 T T T
MRBLMO017 RUN072 SHOT265281 +
MRBLMO17 RUNO72 SHOT265314 =

150000 - x MB}%LMOW RUNO072 SHOT265313 *

x X x x

X
100000  *

50000

BLM count (a.u.)

50000 Lt x
lox* Xy

-100000 ! . . !
0 0.1 0.2 03 0.4 0.5

time from K1 injection (s)
Figure 7: Beam loss signals at the top of the first arc
section having high beta function. Colors correspond
to the same conditions used in Figure 5. Lines are
smoothed lines for 1 kHz data (dots)
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Figure 8: Beam loss signals at the first dispersion peak.
Colors correspond to the same conditions used in
Figure 5. Lines are smoothed lines for 1 kHz data
(dots)
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Figure 9: Beam loss signals at Scatterer (red),
Collimators (green, bule, purple, cian), a high beta
function (yellow) and the first dispersion peak (black)
for fully opened Scatterer and Collimators.
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Figure 10: Beam loss signals at Scatterer (red),

Collimators (green, bule, purple, cian), a high beta
function (yellow) and the first dispersion peak (black)
for fully opened Scatterer, ColB-Vertical-up jaw 60n
mm mrad, Col3-Vertical-down jaw 75t mm mrad.
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Figure 11: Beam loss signals at Scatterer (red),
Collimators (green, bule, purple, cian), high beta
function (yellow) and the first dispersion peak (black)
for Scatterer-Vertical-up 60r mm mrad, ColB-
Vertical-up jaw 60n mm mrad, Col3-Vertical-down

jaw 751 mm mrad.
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Figure 12: Simulated beam loss signals. Blue dots are
for “Condition (2): fully opened Scatterer, ColB-
Vertical-up jaw 60r mm mrad, Col3-Vertical-down
jaw 751 mm mrad.” Red dots are for “Condition (3):
Scatterer-Vertical-up 601 mm mrad, ColB-Vertical-up
jaw 60mr mm mrad, Col3-Vertical-down jaw 75t mm
mrad.
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